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vitalsiqns 

Medical  Information  Bus 
Aids  Bedside  Data  Collection 


The  standard  integrates  bedside  device  information  and 
reduces  hand-charting  for  more  cost-effective  patient  care 


BY  SHARON  WATSON 

"‘Medicine  today  often  has  a 
very  hjgh-tech  look.  Pa¬ 
tients  who  are  in  intensive 

'  care  units  and  operating 
'*•'  rooms  are  surrounded  by  a 
bevy  of  electronic  equip¬ 
ment  —  ventilators,  infu¬ 
sion  pumps,  pulse  oxi¬ 
meters,  urimeters  and 
anesthesia  devices.  How¬ 
ever,  these  devices  are  usu¬ 
ally  from  different  manu¬ 
facturers  and  don’t  share 
data  easily.  So  the  clini¬ 
cians  charged  with  moni¬ 
toring  bedside  care  devices 
become  human  data  inte¬ 
grators,  glancing  at  read¬ 
ings  from  one  device  be¬ 
fore  adjusting  another. 

That  decidedly  low-tech 
approach  was  not  good 
enough  for  the  Inter¬ 
mountain  Healthcare  Sys¬ 
tem  in  Salt  Lake  City. 

Eight  years  ago,  one  of  the 
system’s  hospitals,  LDS 
Hospital,  implemented  an 
early  version  of  the  Med¬ 
ical  Information  Bus 
(MIB)  standard  in  a  60- 
bed  adult  intensive  care 
unit.  The  MIB,  which 
automatically  captures  nu¬ 
meric  and  waveform  data 


generated  by  bedside  de¬ 
vices  and  routes  it  to  a 
central  controller,  is  used 
in  intravenous  pumps  and 
was  piloted  in  pulse  oxi¬ 
meters  and  ventilators  at 
LDS  Hospital. 

“Our  experience  with  the 
IV  pumps  has  been 
remarkable,”  said  Reed 
Gardner,  co-director  of 
medical  informatics  at 
LDS  Hospital  as  well  as 
professor  and  chairman 
of  medical  informatics 
at  the  University  of 
Utah.  “Over  99%  of 
the  drip  rate  changes 
—  a  measure  nurses 
would  normally 
log  on  the  chart  — 
now  come  automati¬ 
cally  out  of  the 
MIB,”  he  said. 

ANOTHER  CONVERT 

The  experience  led  the 
healthcare  system  to  use 
the  formal  IEEE  1073 
MIB  standard  at  McKay- 
Dee  Hospital  in  Ogden, 
Utah.  That  hospital  in¬ 
stalled  MIB  boards  in  its 
intensive  care  unit  IV 
pumps  about  10  months 
ago  and  installed  bedside 
controllers  for  each  pa¬ 


tient.  MIB  data  is  first  col¬ 
lected  at  the  controller, 
then  travels  to  the  hospi¬ 
tal’s  patient  record  system 
via  an  Ethernet  network, 
McKay-Dee  Hospital  is 
capturing  about  80%  of 
the  data  automatically 
with  the  MIB  —  a  falloff 


mountain  has  ordered  IV 
pumps  with  built-in  MIB 
capabilities  for  all  of  its  23 
hospitals.  As  devices  and 
monitors  are  upgraded, 
the  system  will  require 
these  to  be  MIB-compli- 
ant  as  well,  Gardner  said. 

“MIB  gives  us  more  accu¬ 
rate  data  than  humans  do 
and  in  a  more  timely  fash¬ 
ion,”  he  said.  For  instance, 
the  hospital  has  uncovered 
a  large  discrepancy  be¬ 
tween  what  the  devices 
say  happened  and  what 
humans  hand-chart.  “Peo¬ 
ple  may  get  busy  doing 
something  else,  and  they 
never  log  a  particular 
change,”  Gardner  said. 


from  the  LDS  Hospital 
numbers  that  Gardner 
attributes  to  start-up  snags 
while  clinicians  who  are 
used  to  manually  record¬ 
ing  all  data  learn  the  new 
system.  However,  the  early 
clinical  results,  which  the 
hospital  plans  to  publish 
in  the  near  future,  are 
strong  enough  that  Inter¬ 


Many  providers  are 
just  now  beginning  to 
realize  the  costs  associ¬ 
ated  with  such  prac¬ 
tices  in  acute  care 
settings,  said  Bob 
Kennelly,  chairman  of  the 
IEEE  1073  general  com¬ 
mittee  and  president  of 
Acute  Healthcare  Solutions 
in  Meredith,  N.H.,  a  ven¬ 
dor  of  software  applica¬ 
tions  that  analyze  MIB 
data.  “A  few  are  starting  to 
understand  that  costs  ac¬ 
crue  in  the  operating 
room,  intensive  care  and 
emergency  departments 
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and  want  to  re-engineer 
those  operations,”  he  said. 

Kennedy  and  other  MIB 
proponents  said  the  MIB 
helps  accomplish  that  by 
not  only  making  real-time 
care  more  efficient  but 
also  enabling  providers  to 
store  point-of-care  data  for 
retrospective  review. 

“With  manual  monitor¬ 
ing,  you’re  taking  snapshots, 
and  so  you  don’t  really  see 
the  trends  occurring  in 
patient  care,”  said  Louis 
Costa,  senior  applications 
engineer  at  LinkTech,  Inc. 
The  Bohemia,  N.Y.-based 
firm  makes  MIB  chip  sets 
for  medical  equipment 
manufacturers. 

Gardner  said  he  expects 
MIB  data  to  be  helpful  in 
building  clinical  pathways 
but  said  the  hospital  must 
first  determine  what  data 
to  collect  and  how  fre¬ 
quently.  The  key  is  to  get 
a  comprehensive  clinical 
picture  of 
the  patient 


would  store  1.5  million 
bytes  of  data  a  day  in  the 
process.  “So  you  say,  ‘Wait 
a  minute,  are  we  just 
dumping  noise  into  the  sys¬ 
tem?’  ”  Gardner  said.  How¬ 
ever,  no  one  seems  to  have 
the  answer  yet,  he  added. 

BUY-IN  AN  ISSUE 

Another  unanswered  ques¬ 
tion,  at  least  for  some,  is 
whether  device  manufac¬ 
turers  will  embed  MIB  in 
their  products.  At  least 
one  leading  patient  moni¬ 
tor  vendor  thinks  that  will 
take  a  while.  “No  major 
vendors  have  plans  to  do 
MIB  now  or  in  their  next- 
generation  products,”  said 
Brian  McAlpine,  product 
manager  at  Hewlett- 
Packard  Medical  Products 
Group,  which  has  intro¬ 
duced  a  proprietary  inter¬ 
face  engine  product.  De¬ 
vice  Link,  to  take  propri¬ 
etary  data  streams  from 
bedside  devices  into  a  sin¬ 
gle  monitor. 


embraced  the  standard.  Yet 
he  said  Hewlett-Packard 
Medical  does  plan  to  eventu¬ 
ally  support  the  upper,  data- 
definition  layers  of  the  MIB 
standard  within  Device 
Link,  if  not  necessarily  the 
physical  transport  layers. 

And  others  said  MIB’s  adop¬ 
tion  is  inevitable. 

“MIB  is  definitely  the  di¬ 
rection  of  the  future,”  said 
Dave  Garets,  a  research  di¬ 
rector  at  Gartner  Group, 
Inc.  in  Stamford,  Gonn. 

He  said  MIB  could  be¬ 
come  more  common  in 
medical  devices  in  as  few 
as  three  or  four  years  if 
providers  add  MIB  as  they 
upgrade  outdated  firm¬ 
ware  embedded  in  bedside 
devices  to  meet  Year  2000 
computing  requirements. 
“If  I  were  a  GIO,  I’d  re¬ 
quire  all  upgraded  devices 
to  be  MIB-compliant,” 
Garets  said.  “Otherwise, 
you’ll  have  another  whole¬ 
sale  upgrade  to  MIB  in  a 
few  more  years  because 


"If  I  were  a  CIO,  I'd  require  all  upgraded 

devices  to  be  MIB-compliant." 

DAVE  CARETS 
GARTNER  GROUP 


without  overloading  a 
repository. 

For  instance,  he  said  the 
hospital  could  easily  record 
33  data  parameters  with 
every  breath  a  patient  takes 
on  a  ventilator,  but  that 


McAlpine  said  vendors 
are  concerned  about  the 
expense  of  adding  MIB  to 
their  products  —  estimates 
vary  from  $90  to  $400  per 
device  —  especially  because 
providers  don’t  seem  to  have 


MIB  is  a  very  important 
technology  for  the  com¬ 
puter-based  patient 
record.” 

In  addition  to  the  Inter¬ 
mountain  Healthcare  Sys¬ 
tem  adopting  MIB,  the 
U.S.  Department  of  Veter¬ 
ans  Affairs  is  requiring  em¬ 
bedded  MIB  interfaces  in 
any  new  physiological 
monitoring  equipment  it 
acquires  for  the  more  than 
150  hospitals  it  operates. 
The  Veterans  Affairs  system 
cited  the  standard’s  open 
architecture  and  the  result¬ 
ing  ability  to  plug  and  play 
bedside  devices  into  hospi¬ 
tal  information  systems  as 
the  key  reasons  for  adopt¬ 
ing  MIB. 

MIB  fans  said  those  are 
the  features  that  will  lead 
to  business  benefits 
providers  need  to  thrive 
under  managed  care. 

For  instance,  Gosta  said 
the  MIB  offers  providers 
the  ability  to  buy  equip¬ 
ment  from  any  vendor 
and  have  it  interoperate 
and  then  use  MIB  data 
to  create  clinical  pathways 
that  help  patients  heal 
faster,  thus  reducing 
costs  while  improving 
care.  “That’s  what  hos¬ 
pitals  need  to  come 
away  with:  the  ability 
to  provide  better 
healthcare  in  a 
more  cost-effective 
way,”  he  said.  ■ 
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MORE  AND  MORE  PROVIDERS  ARE  TURNING  TOWARD  PICTURE  ARCHIVING 
AND  COMMUNICATIONS  SYSTEMS,  OR  PACS,  TO  MANAGE  AND  DISTRIBUTE 
DIGITAL  PATIENT  IMAGES,  BUT  SOME  STILL  ASK  'WILL  PACS  PAY  OFF?' 

BY  SHARON  WATSON 


ospital  patients  get 
their  pictures  taken  a 
lot.  These  are  rather 
unusual  portraits,  to  be 
sure:  moving  ultra¬ 
sounds  of  fetuses  in  the 
womb,  electronic 
glimpses  of  a  beating 
heart,  digital  cutaways 
of  bodies  and  brains. 
But  while  their  film 
is  in  a  different  class  from  family  snapshots 
that  get  stuffed  into  shoeboxes,  radiolo¬ 
gists  in  integrated  delivery  systems  (IDN) 
face  many  of  the  same  issues  family  pho¬ 
tographers  do:  How  should  images  be 
stored  and  organized?  What’s  the  best  way 
to  present  them?  How  can  they  be  dis¬ 
tributed  when  and  where  they’re  needed? 

Many  radiology  departments  still  file 
film  folders  and  view  these  studies  on  light¬ 
boxes.  Others,  though,  have  turned  to  Pic¬ 
ture  Archiving  and  Communications  Sys¬ 
tems  (PACS).  A  PACS  is  deceptively 
simple:  It  consists  of  modalities  that  gen¬ 
erate  images,  a  network  for  transmitting 
them,  a  database  for  storing  them  and 
workstations  for  viewing  them. 

For  example,  the  PACS  at  the  Hospital 
of  the  University  of  Pennsylvania  in 
Philadelphia  should  be  complete  by  the 
end  of  December,  said  Dr.  Reuben 
Mezrich,  the  provider’s  interim  chief  of 
radiology  and  medical  informatics  direc¬ 
tor.  The  department  will  then  be  virtual¬ 
ly  filmless  —  a  goal  that’s  taken  1 5  years 
of  planning  and  three  or  four  years  of  im¬ 
plementation  to  reach,  he  said. 

Magnetic  resonance  imaging  (MRI), 
computed  tomography  (CT),  ultrasound 
and  computed  radiography  (CR),  or  film- 
less  X-ray,  machines  in  a  variety  of  loca¬ 
tions  —  from  the  radiology  department 


to  the  emergency  department  to  an  out¬ 
patient  clinic  —  will  feed  digital  images 
to  a  Sun  Microsystems,  Inc.  workstation- 
based  image  archive  from  General 
Electric  Medical  Systems  in 
Milwaukee.  Images  will 
travel  a  high-speed 
Ethernet  netwoi  k 
to  Macintosh 
and  eventu¬ 
ally  Win¬ 
dows 
NT-based 
work¬ 
stations 
with  moni¬ 
tors  that  meet 
the  American 
College  of  Radiology’s  2K  by  2K  screen 
resolution  standards  for  primary  diag¬ 
nostic  readings  by  radiologists. 

Physicians  who  don’t  require  diagnostic- 
level  image  resolution  can  request  slightly 
lower-resolution  images  delivered  to  them 
via  their  Microsoft  Corp.  or  Netscape 
Communications  Corp.  Web  browsers, 
courtesy  of  the  hospital’s  intranet.  Even¬ 
tually,  the  department  will  digitally  scan 
into  the  archive  selected  remaining  film 
studies  now  stored  in  two  libraries.  Then, 
virtually  all  readings  and  consultations  will 
be  done  with  “soft”  or  electronic  images, 
with  film  printed  only  as  patients  visit 
providers  requiring  hard  copy. 

The  PACS  archive  should  make  it  easi¬ 
er  to  find  the  historical  studies  radiologists 
and  physicians  need  to  compare  against 
newer  studies  to  gauge  patient  progress, 
Mezrich  said.  With  physical  films,  too  of¬ 
ten  the  required  study  is  “unavailable”  — 
lost,  misplaced  or  in  transit,  he  said. 

The  PACS  also  makes  it  possible  to  send 
images  over  the  hospital  intranet  at  a  physi¬ 


cian’s  request,  giving  them  information 
about  their  patients  more  quickly,  which 
can  lead  to  faster  treatment  and  more  sat¬ 


isfied  patients,  Mezrich  said.  “We’re  im¬ 
proving  service,”  he  explained. 

Improved  service  so  providers  can  com¬ 
pete  for  business  from  referring  physicians, 
reduce  costs  and  improve  care  —  mainly 
in  response  to  the  growth  of  managed  care 
—  is  a  major  reason  why  IDNs  are  start¬ 
ing  to  consider  full-blown  PACS,  agree  ve- 
dors,  consultants  and  PACs  users  and 
prospects.  “It’s  driven  by  radiology  but  also 
by  chief  operating  officers  looking  for  cost 
savings  and  efficiencies  during  mergers,” 
said  David  Diamond,  technical  master  at 
First  Consulting  Group  in  Boston. 

In  addition  to  improving  service,  the  Uni¬ 
versity  of  Pennsylvania  PACS  has  cut  “well 
over  $1  million”  from  the  film  budget, 
Mezrich  said.  But  most  users  and  analysts 
say  it’s  tough  to  justify  a  PACS  investment 
on  hard-dollar  savings  alone.  “It’s  not  clear 
that  PACS  save  money,”  said  Don  Baune, 
Please  turn  to  page  H8 
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Continued  from  page  H6 
director  of  information  technology  at  the 
University  of  Utah  Health  Sciences  Center. 
He  and  other  PACS  users  said  typical  hard 
dollar  savings  from  reducing  film  and  stor¬ 
age  costs  often  get  plowed  back  into  the 
PACS.  So  increasingly,  PACS  s  impact  is  felt 
in  tougher-to-measure  soft  dollars. 

“What  is  a  reduction  in  cycle  time  worth? 
Does  it  affect  length  of  stay?  How  much 
does  that  affect  costs?”  asked  Dr.  Fred 
Behlen,  assistant  professor  of  radiology  and 
co-director  of  the  PACS  project  at  the  Uni¬ 
versity  of  Chicago  Hospitals. 

More  providers  want  answers  to  these 
questions,  vendors  and  consultants  say,  but 
they’re  hard  to  supply.  “We  tell  clients  we 
can  do  spreadsheets,  but  we’ll  get  into  some 
vague  assessment  numbers,”  Diamond  said. 
For  example,  measures  could  be  as  minute 
as  counting  a  film  courier’s  footsteps. 

PROMISES,  PROMISES 

While  hard  cost  savings  have  been  diffi¬ 
cult  to  count,  dollar  figures  for  PACS  in¬ 
vestments  have  added  up  all  too  easily  for 
many  institutions.  Until  recently,  the  typ¬ 
ical  multimillion-dollar  budget  of  the  av¬ 
erage  PACS  has  kept  the  systems  mainly 
within  academic  medical  centers  that  could 
implement  PACS  as  clinical  or  computer 
science  research  projects.  Even  a  “mini- 
PACS”  involving  one  modality  with  point- 
to-point  connections,  such  as  networking 
and  archiving  ultrasound  images,  can  run 
close  to  seven  figures,  consultants  said. 

Plus,  PACS  haven’t  always  lived  up  to 
their  billing.  “PACS  have  had  a  bad  name,” 
said  Thomas  Kennedy,  global  segment 
product  manager  for  integrating  imaging 
solutions  at  GE  Medical  Systems.  “Tech¬ 
nologies  and  capabilities  were  promised 
that  couldn’t  be  delivered.” 

But  Kennedy,  consultants  and  users  say 
even  without  obvious  hard  dollar  savings, 
several  economic  and  technological  fac¬ 
tors  have  combined  to  make  PACS  more 
attractive  to  IDNs.  First,  many  PACS  com¬ 
ponent  costs,  including  disk  storage,  net¬ 
work  bandwidth  and  workstation  tech¬ 
nology,  continue  to  fall.  And  Web-based 
technologies,  such  as  those  Mezrich’s  de¬ 
partment  uses,  seem  to  be  providing  cost- 
effective  means  to  distributing  images 
throughout  an  IDN.  “The  capital  costs  of 
PACS  have  been  very  high,  but  they’re 
coming  way  down,”  Diamond  said. 


In  addition  to  improving  service,  the 

PACS  has  cut  “well  over  $1  million” from 

the  film  budget. 

REUBEN  MEZRICH,  THE  HOSPITAL 
OF  THE  UNIVERSITY  OF  PENNSYLVANIA 


Yet  PACS  are  still  far  from  cheap  and 
simple  to  implement,  as  the  Orlando  Re¬ 
gional  Healthcare  System  has  found.  This 
IDN,  which  includes  six  hospitals,  sever¬ 
al  physician  practices  and  various  ambu¬ 
latory  care  facilities  in  and  around  Or¬ 
lando,  Fla.,  has  evaluated  PACS  technology 
several  times  in  the  past  few  years  and  each 
time  has  elected  not  to  install,  said  Bruce 
Wacker,  radiology  systems  manager  for 
the  provider. 

“The  magnitude  of  a  PACS  project  is 
often  misleading,”  he  said.  “You  can’t 
just  look  at  going  filmless;  you  must  look 
at  the  repercussions  of  that  decision,  too.” 

Wacker  said  even  mini-PACS  installa¬ 


tions  raise  large  issues.  For  instance,  the  hos¬ 
pital  considered  going  filmless  in  one  of  its 
ambulatory  care  centers.  But  two  questions 
quickly  came  up:  First,  how  large  an  image 
archive  would  the  center  need,  and  how 
could  it  be  upgraded?  Second,  if  not  aU  of 
Orlando  Regional’s  clinics  were  filmless, 
could  the  provider  maintain  and  distribute 
both  electronic  and  film-based  images,  some¬ 
how  integrating  the  two?  Wacker’s  conclu¬ 
sion:  “You  have  to  bite  the  bullet  and  take 
everything  filmless  at  once,  and  that  requires 
intestinal  fortitude.” 

It  also  takes  a  lot  of  money,  he  said,  be¬ 
cause  tossing  out  film  entirely  creates  yet 
another  problem:  how  to  give  physicians 
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outside  radiology  departments  access  to 
soft  copy  images.  Printing  film  for  their 
use  eliminates  costs  savings,  Wacker  said. 
But  the  incremental  costs  of  extending  a 
PACS  network  to  all  physicians,  especial¬ 
ly  off-campus  referring  physicians,  are  “as¬ 
tronomical,”  he  said. 

“Until  there  is  low-cost  or  free  access  to 
images,  PACS  will  be  minimally  success¬ 
ful,”  Wacker  said.  “Doctors  can’t  keep  run¬ 
ning  to  radiology  to  sit  at  a  workstation.” 

Other  users  agree  that  factoring  net¬ 
work  costs  into  a  PACS  budget  can  make 
it  swell  by  millions  of  dollars.  However, 
some  providers  say  their  institutions  al¬ 
ready  have  or  are  building  high-band¬ 
width  enterprise  networks  that  their 
PACS  can  sit  on.  “We’ve  been  success¬ 
ful  in  having  the  network  viewed  as  a 
utility,”  said  Behlen  at  the  University  of 
Chicago  Hospitals,  which  has  an  asyn¬ 
chronous  transfer  mode  (ATM)  network. 

Also,  some  users  and  consultants  say 
networking  costs  are  coming  down. 
Whereas  ATM  was  once  considered  the 
choice  network  infrastructure  for  PACS, 
many  users  are  now  turning  to  less  ex¬ 
pensive  lOOM  bit/sec.  or  IG  bit/sec.  Eth¬ 
ernet,  and  PACS  vendors  are  support¬ 
ing  this  development.  Diamond  said. 

PACS  players  also  expect  Web-based 
solutions  to  help  reduce  costs  and  in¬ 
crease  image  accessibility.  The  Universi¬ 
ty  of  Pennsylvania  solution  enables  physi¬ 
cians  to  use  either  Macintoshes  or  PCs, 
Mezrich  said.  Recent  image  studies  are 
copied  and  stored  on  a  Sun  SPARCserver 
10  Web  server  running  Netscape’s  Nav¬ 
igator.  Physicians  click  on  an  icon  in 
their  browser  that  pulls  up  the  image 
study  and  the  radiologist’s  dictated  re¬ 
port.  The  IK  by  IK  images  are  not  con¬ 
sidered  diagnostic  quality  but  amplify 
the  report  text,  he  said. 

The  University  of  Utah  Health  Sci¬ 
ences  Center  in  Salt  Lake  City  is  exper¬ 
imenting  with  a  Sun  Java-based  image 
server  enabling  about  25  referring  physi¬ 
cians  to  access  their  patients’  nuclear 
medicine  and  MRI  images  via  the  In¬ 
ternet,  said  Paul  Christian,  technical  di¬ 
rector  for  nuclear  medicine  at  the  cen¬ 
ter.  The  physicians  are  still  evaluating 
the  system,  but  it’s  possible  that  once 
Utah  has  finished  installing  its  PACS 
archive,  referring  physicians  at  outlying 
clinics  and  partner  hospitals  as  well  as 


physicians  in  the  hospital  but  outside  of 
radiology  will  be  able  to  use  the  Java  serv¬ 
er  to  pull  up  images  on  any  nearby  PC, 
he  said.  That’s  much  more  cost-efficient 
than  deploying  $50,000  to  $100,000 
viewing  stations  to  replace  lightboxes 
throughout  the  hospital,  Baune  said. 

THE  DICOM  DILEMMA 

While  emphasis  today  is  on  PACS’s  ben¬ 
efits  to  the  enterprise,  a  PACS  is  still  a 
department-based  system.  And  users 
point  out  that  radiologists  are  extreme¬ 
ly  efficient  at  reading  film  on  lightbox¬ 
es,  so  a  poorly  designed  PACS  workflow 
could  actually  slow  them  down.  For 
PACS  to  make  radiologists  more  effi¬ 
cient,  all  sources  agree  it’s  vital  to  inte¬ 
grate  modalities,  the  image  database,  the 
radiology  information  system  (RIS)  and 
the  viewing  workstations.  In  the  PACS 
world,  that’s  done  through  the  Digital 
Imaging  and  Communications  in  Med¬ 
icine  (DICOM)  standard. 

For  the  University  of  Utah  Health  Sci¬ 
ences  Center,  which  is  expanding  sever¬ 
al  mini-PACS  to  an  enterprise  PACS, 
that  meant  upgrading  MRI,  CR  and  CT 
equipment  to  DICOM  compliance  via 
software,  hardware  and  protocol  con¬ 
version  boxes.  The  provider  also  installed 
a  HL7/DICOM  conversion  box  from 
Mitra  Imaging,  Inc.  on  its  RIS. 


Web  Sites 
of  Interest 

AMERICAN  COLLEGE  OF  RADIOLOGY: 
Modality  and  standards  information  at 
www.acr.org 

RADIOLOGICAL  SOCIETY  OF  NORTH 
AMERICA:  Modality,  PACS,  DICOM  and 
vendor  info  at  www.rsna.org 

DICOM  HOME  PAGE:  FAQs,  implementation 
data,  links  to  other  sites  at  www.xray. 
hmc.psu.edu/dicom/dicom_home.html 

HL7-DIC0M  IMAGE  MANAGEMENT  GROUP 
HOME  PAGE:  Meeting  minutes,  related 
links  at  www.mcis.duke.edu:-80/stan- 
dards/HL7/sigs/image-management/ 
im-home.html 


The  protocol  conversions  enable  the 
provider  to  translate  HL7-compliant  data 
from  its  RIS  into  the  DICOM  under¬ 
stood  by  the  PACS  and  CR,  Baune  said. 
For  instance,  requests  for  radiological  pro¬ 
cedures  are  bar-coded,  then  scanned  by 
modality  technicians.  The  modalities  then 
query  the  RIS  for  patient  demographic 
data,  which  is  then  preloaded  onto  the 
image.  This  way  modality  technicians 
don’t  need  to  manually  enter  patient  data, 
which  can  lead  to  filing  error  rates  as  high 
as  15%  to  20%  even  with  a  PACS,  ac¬ 
cording  to  Wayne  Dejarnette,  president 
and  chief  executive  officer  of  Dejarnette 
Research  Systems,  Inc.,  a  PACS  integra¬ 
tion  firm  in  Towsin,  Mass. 

The  integration  among  modalities, 
RIS  and  PACS  also  enables  radiologists 
to  use  viewing  workstations  more  effi¬ 
ciently  through  image  prefetching.  With 
prefetching,  the  RIS  queries  the  image 
archive  for  the  studies  associated  with 
patients  on  the  RIS  schedule.  The  archive 
then  uploads,  or  prefetches,  the  required 
images  to  a  workstation,  as  at  the  Uni¬ 
versity  of  Utah  Health  Sciences  Center, 
or  to  a  short-term  storage  area  —  the  so¬ 
lution  at  the  University  of  Pennsylvania, 
which  holds  reports  for  about  a  month 
in  a  256G-byte  RAID  server  before 
they’re  sent  to  an  optical  jukebox  for 
long-term  storage. 

“The  only  way  to  make  effective  use 
of  the  archive  is  to  let  the  RIS  do  the 
work  for  you,”  said  R.  L.  “Skip” 
Kennedy,  information  systems  manag¬ 
er,  radiology,  at  the  Medical  Center  of 
the  University  of  California  at  Davis. 
“Without  a  work  list  and  prefetched  im¬ 
ages,  you’ve  crippled  the  radiologist,”  he 
said.  With  a  PACS  archive  easily  hold¬ 
ing  30T  to  40T  or  more  bytes  of  data, 
Kennedy  and  other  users  said  they’ve  yet 
to  find  any  image  database  able  to  keep 
up  with  a  continual  stream  of  hits  from 
radiologists  as  they  flip  through  studies. 

Despite  the  consensus  that  such  inte¬ 
gration  is  key  to  PACS  success,  DICOM- 
compliant  equipment  is  hardly  plug  and 
play,  according  to  users  and  vendors.  “To 
make  a  given  connection  can  take  one 
hour,  or  it  may  require  a  software  engi¬ 
neer,”  Behlen  said. 

All  agreed  that  DICOM  is  a  tightly  de¬ 
fined  specification  but  that  vendors  may 
Please  turn  to  next  page 
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ADVICE  FROM  PACS  USERS: 

■  Map  department  workflow  scenarios 
before  choosing  a  PACS,  then  make 
sure  the  vendor  is  flexible  enough  to 
accommodate  them. 

■  Be  prepared  to  scrub  data  when 
integrating  a  RIS  with  a  PACS.  Chances 
are,  modality  and  RIS  patient 
demographic  data  won't  match. 


H  Insist  on  having  DICOM-compliant 
modalities,  image  archives  and 
workstations.  Charge  vendors  with 
making  connections  work. 

■  Spell  out  all  details  and 
responsibilities  in  vendor  contracts. 
Make  no  assumptions  about  prices, 
features  or  functions. 


Continued  from  page  H9 
choose  to  implement  only  the  portions 
of  it  that  seem  relevant  to  their  specific 
product.  So  at  Utah,  the  MRI  exported 
DICOM  objects  but  couldn’t  import 
them,  and  all  DICOM  wasn’t  intelligible 
to  all  workstations,  Baune  said. 

Kennedy’s  staff  at  the  University  of  Cal¬ 
ifornia’s  medical  center  took  on  DICOM 
integration  as  a  computer  science  challenge 
and  developed  its  own  Windows  NT  and 
SQL  Server-based  DICOM  translation 
program.  But  he  and  other  PACS  users  ad¬ 
vised  PACS  prospects  to  make  a  single  ven¬ 
dor  responsible,  in  writing,  for  integrating 
all  the  PACS  elements.  What’s  not  clear  is 
who  will  bear  the  burden  of  integrating 
PACS  data  with  the  clinical  data  reposi¬ 
tories  and  computerized  patient  records 

"You  have  to 

bite  the  bullet  and 
take  everything  film¬ 
less  at  once,  and  that 
requires  intestinal 

yy 

BRUCE  WACKER, 
ORLANDO  REGIONAL 
HEALTHCARE  SYSTEM 


being  built  in  many  IDNs. 

“You  hope  you’ll  get  a  record  that  speaks 
DICOM,”  Kennedy  said.  While  most 
records  vendors  are  more  familiar  with 
HL7  than  with  DICOM,  the  Andover 
Working  Group,  which  has  many  patient 
records  and  Hospital  Information  System 
vendor  members,  is  tightening  the  rela¬ 
tionship  between  DICOM  and  HL7  by 
adding  DICOM  specifications  to  its  En¬ 
terprise  Communication  Framework.  The 
framework  was  designed  to  use  popular 
healthcare  object  brokering  middleware, 
such  as  Common  Object  Request  Broker 
Architecture  and  Microsoft’s  Distributed 
Component  Object  Model,  to  make 
healthcare  applications  based  on  standards 
such  as  HL7  and  DICOM  easier  to  de¬ 
velop  and  integrate. 

“More  and  more  people  are  talking 
about  browser-based  electronic  patient 
records,”  Diamond  said.  “So  with  plug¬ 
ins  from  vendors  that  support  compres¬ 
sion,  that  support  DICOM  retrieval  — 
and  these  exist  today  —  then  you  can  do 
some  very  tight  integration  work  at  the 
desktop  that  assumes  you  have  separate 
products  running  on  the  back  end.” 

THE  PACS  PAYOFF 

While  most  users  said  they  can’t  calculate 
hard  savings  on  their  PACS  investments, 
IDNs  are  slowly  moving  forward  with 
PACS.  The  WCA  Healthcare  System  in 
Jamestown,  N.Y.,  recently  issued  a  request 
for  proposal  for  a  PACS.  The  provider  ex¬ 
pects  the  PACS,  when  paired  with  a  com¬ 
plementary  teleradiology  system,  to  pro¬ 
vide  better  service  to  its  referring  physicians, 
new  services  to  smaller  clinics  that  can’t  af¬ 
ford  their  own  radiology  services  and  im¬ 


proved  patient  care,  said  Murray  “Skip” 
Marsh  Jr.,  vice  president  of  finance  and 
chief  financial  officer  for  the  provider. 

“We  don’t  have  concrete  benchmarks 
yet,”  Marsh  said,  but  he  expects  to  be 
held  accountable  for  showing  the  PACS’s 
added  value  in  cutting  costs,  improving 
clinical  quality  and  increasing  commu¬ 
nity  access  to  care. 

While  benefits  such  as  those  may  be 
hard  to  measure,  key  PACS  components 
are  getting  cheaper,  making  it  more  likely 
that  other  IDNs  will  take  a  second  look  at 
PACS  price  tags,  users  and  vendors  agreed. 
PACS  users  who  have  paid  between 
$60,000  and  $100,000  for  diagnostic-qual¬ 
ity  Unix  workstations  said  they’re  looking 
forward  to  using  less  expensive  Windows 
NT  solutions  on  high-end  PCs.  Most  also 
said  they  want  these  to  be  multifunction¬ 
al  workstations  that  can  access  other  hos¬ 
pital  productivity  applications,  unlike  most 
PACS  workstations  today,  which  are  ded¬ 
icated  to  image  viewing  only.  Less  expen¬ 
sive  but  still  powerful  processors  also  make 
it  more  affordable  to  deploy  secondary 
viewing  stations,  used  for  teaching  or  re¬ 
viewing  image  studies. 

In  short,  while  PACS  may  not  yet  be 
picture-perfect,  consultants  say  it’s  time 
to  prepare  for  them.  “If  this  isn’t  the  year 
of  the  PACS,  next  year  will  be,”  Diamond 
said.  “People  need  to  start  planning  and 
architecting  with  PACS  in  mind.”  ■ 


WATSON  IS  A  FREELANCE  WRITER  IN  CHICAGO 
SPECIALIZING  IN  HEALTHCARE  AND  TECHNOLOGY. 
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Take  charge  ef  year  l.T.  staff’s 
skills  a  training  with  this  FREE  tool 

http://careeragent.computerworld.com 

Your  l.T.  staff  can  use  these  FREE  features  at  http://careeragent.computerworld.com  tO: 


•  Describe  their  current  or  ideal  l.T.  position 

•  Assess  their  skills 

•  See  a  personal  “skill  gap  analysis”  comparing  their  skills  to  the  position  they  want 

•  Search  for  needed  l.T.  and  business  courses 

And  if  you’re  concerned  about  staff  retention,  you’ll  want  to  check  out  the 
“about  Careeragent”  button  also  at  http://careeragent.computerworid.com.  Here  you’ll  see 
how  a  corporate  subscription  to  CareerAgent  will  help  your  entire  staff  assess  learning 
styles  and  skills,  calculate  skill  gaps,  and  search  for  training.  As  a  manager,  you  can  use 
CareerAgent’s  intelligent  decision  support  system  to  calculate  individual,  group  and  depart¬ 
ment  skill  gaps. 

The  point?  Every  individual  on  your  team  has  an  idea  of  their  career  plan,  and  knitting  these 
plans  together  can  benefit  corporate  goals.  Think  about  your  current  team  today.  Do  individ¬ 
ual  career  plans  in  your  organization  seamlessly  benefit  from  available  projects?  Training 
resources?  Corporate  goals?  Is  this  information  connected  to  cost-effectively  reskill  and 
retain  staff?  It’s  all  possible  with  CareerAgent,  where  management  and  staff  can  collaborate 
to  continuously  develop  a  career  “itinerary”  for  each  individual.  On  the  Internet  or  your 
intranet.  Your  choice. 

For  details,  see  http://careeragent.computerworld.com  or  call  1-800-343-6474,  x6000 
today.  And  make  every  career  on  your  team  what  it  should  be:  a  well-planned  journey  of 
enrichment. 

Search  Thousands  of  Course  Listings  From: 

Learning  Tree  International 
Wave  Technologies 
Hewlett-Packard  Educational  Services 
Boston  University  Corporate  Education  Center 
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The  Brave 

New  World  of 

Healthcare  is  pushing  to  move  beyond  its  electronic  data 


Down  in  the  trenches  of  healthcare  electronic  commerce, 
Christopher  Williams  describes  what  it  often  takes  to 
connect  a  provider  to  Envoy-NEIC,  his  employer  and 
the  nations  largest  clearinghouse  for  health  insurance 
claims.  “We  usually  have  to  analyze  and  develop  a  key¬ 
board  emulation  scheme  and  a  screen  scraper  as  if  our  interface 
was  one  of  their  human  claims  processors,”  he  said.  “Ifs  old  stuff 
You  can’t  hire  kids  out  of  school  to  do  it.  They  all  want  to  build 
objects  and  Web  sites.” 

Craig  Muzilla  might  have  been  one  of  those  “kids.”  He’s  Williams’ 
counterpart  at  InStream  Corp.,  a  Burlington,  Mass.,  company 
whose  core  solution  is  an  open,  flexible  system  for  private  IP  net¬ 
works  that  uses  standard  technology  to  transmit  ASCII  files  of 
healthcare  records  between  managed  care  organizations  and 
providers  —  definitely  not  “old  stuff”  “In  the  old  days,  you  had 
one  transaction  —  a  claim  —  and  that  was  a  one-way  flow  of  in¬ 
formation  between  the  doctor  and  the  payer,”  Muzilla  said.  “Now, 
because  of  managed  care,  you  might  have  1 5  different  types  of 
transactions  that  have  to  go  back  and  forth.” 

Welcome  to  the  brave  new  world  of  healthcare  electronic  com¬ 
merce.  Even  as  market  forces  for  cost  control,  regulatory  initia¬ 
tives  on  cost  and  quality,  and  consumer  demands  for  quality  care 
and  more  flexibility  in  provider  choice  drive  a  massive  shift  to¬ 
ward  managed  care,  healthcare’s  venerable  electronic  data  inter¬ 
change  (EDI)  marketplace  is  fast  being  transformed  by  dramatic 
increases  in  computing  power,  cascading  innovations  in  commu¬ 
nications  and  software  technology,  and  the  Internet.  “Historical¬ 
ly  in  healthcare,  electronic  commerce  has  been  confined  to  more 
of  EDI.  Ifs  been  batch  processing,  and  it’s  been  financial  data  from 
the  provider  to  the  payer  to  speed  claim  processing,”  said  Janice 
Young,  an  analyst  at  Gartner  Group,  Inc.  “Ifs  definitely  broader 
than  claims  now  —  definitely  broader  than  financial,”  she  added. 

Broader,  and  much  more  complicated,  said  Tim  Breaux,  an 
associate  partner  at  Andersen  Consulting.  “What’s  complex  about 
healthcare  now  is  not  just  that  it  is  a  bunch  of  virtual  enterprises 
but  that  most  participants  are  in  multiple  concurrent  virtual  en¬ 
terprises,”  he  said. 

John  King,  director  of  the  Provider  Technology  Group  at 
Blue  Cross/Blue  Shield  of  Massachusetts,  the  largest  provider 


of  managed  care  services  in  New  England,  said  healthcare  elec¬ 
tronic  commerce’s  large  data  transaction  sets,  the  wide  range 
in  size  of  its  trading  partners  and  disparate  levels  of  user  knowl¬ 
edge  (from  information  technology  specialists  to  clinicians) 
only  add  to  its  complexity. 

At  the  same  time,  the  pervasive  restructuring  of  the  industry 
has  dramatically  increased  competition  and  incentives  to  install 
IT  to  cut  costs.  Blue  Cross,  for  example,  uses  an  automated  net¬ 
work  to  process  95%  of  its  managed  care  referrals  and  most  of  its 
member  eligibility  transaaions.  Of  the  company’s  14,000  providers, 
1 0,000  access  the  network  in  real  time  with  credit-card  swipe  box¬ 
es,  client/server  PC  setups  or  terminal  emulation.  Blue  Cross  made 
a  point  of  first  connecting  high-volume  providers  with  the  most 
to  gain  from  various  cost  savings  afforded  by  the  network.  The 
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result:  The  71%  of  its  providers  that  now  use  the  network  serve 
80%  of  the  company’s  1.8  million  members.  Total  savings  from 
the  network  more  than  paid  for  its  implementation  in  less  than 
three  years,  King  said. 

Besides  helping  healthcare  cut  back  on  its  paperwork,  the  new 
networks  are  streamlining  patient  utilization  of  provider  space,  fa¬ 
cilitating  integration  of  databases  among  trading  partners  and  en¬ 
abling  two-way  communication  between  providers  and  payers,  all 
of  which  adds  beef  to  the  industry’s  bottom  line,  said  Michael 
Eliastam,  an  associate  partner  at  Andersen.  And  they  go  along 
nicely  with  healthcare’s  larger  trend  away  from  a  supply-driven  to 
a  demand-driven  “patient-centric”  market,  he  added.  “The  only 
way  to  take  out  any  more  costs  and  to  improve  service  is  to  satis¬ 
fy  people’s  needs  rather  than  force  them  to  match  their  needs  to 
the  supply  side  architecture,”  he  said.  Eliastam  pointed  to 
Healthdesk  Online,  a  Berkeley,  Calif,  service  that  offers  in-house 
health  management  through  links  to  primary  providers,  electronic 
data  transfer  of  test  results,  scheduling  and  reminder  services,  se¬ 
cure  two-way  messaging  and  access  to  healthcare  content  at  a  pri¬ 
vate  Web  site.  Not  only  do  more  informed  consumers  lower  costs 
by  using  provider  services  and  facilities  less  often,  but  they  also 
buy  more  healthcare  products  and  services  when  they  know  what’s 
good  for  them,  Eliastam  said. 

Although  healthcare  electronic  commerce  is  certainly  adding 
market  opportunities  and  enhancing  competitiveness  within  the 
industry,  widespread,  seamless  connectivity  is  still  a  long  way 
away.  Passage  last  year  of  the  Health  Insurance  Portability  and 
Accountability  Act  (see  story  page  8),  with  its  call  for  national 
uniform  standards  for  electronic  transmission  of  healthcare  in¬ 
formation,  has  raised  hopes  that  at  least  some  of  the  logjams  will 
be  loosened,  but  industry  insiders  doubt  they’ll  be  effective  with¬ 
out  common  implementation  guidelines,  while  others  say  the 
law’s  implementation  deadlines  may  be  headed  for  a  rude  colli¬ 
sion  with  data  processing’s  dreaded  Year  2000  problem. 

Even  without  the  current  uncertainty  over  standards,  health¬ 
care  faces  an  array  of  electronic  commerce  challenges,  from 
coordinating  its  transition  from  paper  to  electronic  transac¬ 
tions  among  various  sectors  to  deciding  who  pays  communi¬ 
cations  and  database  costs  and  who’s  liable  for  the  veracity  of 


information  flowing  through  the  new  networks.  Last  but  far 
from  least  are  public  concerns  about  the  privacy  of  patient 
records,  although  industry  analysts  agree  that  most  of  those 
worries  have  more  to  do  with  misguided  perceptions  than  facts 
and  that  any  necessary  solutions  will  come  through  improved 
policies  and  procedures,  not  technical  fixes. 

Andersen’s  Breaux  said  he  also  sees  more  than  just  technical  chal¬ 
lenges  ahead  for  healthcare  electronic  commerce.  “When  we’re  try¬ 
ing  to  resolve  the  many-to-many  relationships  between  trading 
partners,  the  key  barrier  to  e-commerce  isn’t  technical  —  it’s  spend¬ 
ing  time  and  money  to  gain  critical  mass  to  make  the  network  have 
value  for  the  business  function,”  he  said. 

One  solution  is  already  evident  in  the  hordes  of  “niche”  busi¬ 
nesses  now  appearing  in  the  busy  intersections  where  healthcare 
electronic  commerce  has  traditionally  bogged  down.  “To  the  ex¬ 
tent  that  intermediaries  crop  up  in  the  marketplace  to  handle  some 
of  the  many-to-many  complexity  issues,  it  actually  improves  the 
business  process  by  routing  complexity  through  external  trusted 
third  parties,”  Breaux  said.  “That’s  the  stuff  that’s  substantially  en¬ 
abled  by  the  Web.”  He  cited  as  a  prime  example  ChannelPoint,  an 
IT  software  and  services  start-up  in  Colorado  Springs  that  has  a 
single  Web-enabled  front  end,  where  insurance  brokers  that  em¬ 
ployers  hire  can  review  multiple  bids  from  multiple  healthcare 
plans,  saving  time  and  money  for  all  concerned. 

Meanwhile,  back  in  the  trenches,  Envoy-NEIC’s  Williams  isn’t 
holding  his  breath  waiting  for  this  new  era  of  healthcare  electron¬ 
ic  commerce  to  arrive.  Although  he  predicted  that  providers  would 
be  conducting  real-time  eligibility  transactions  at  Envoy-NEIC’s 
pilot  Web  site  by  the  first  quarter  of  next  year,  he  isn’t  quite  ready 
to  hang  up  his  screen  scraper. 

“There  will  never  come  the  day  when  every  payer  can  certifi- 
ably  and  reliably  deal  with  every  provider  in  the  world  without  a 
clearinghouse  in  between,”  he  said  confidently.  He’s  thinking  about 
the  “kids”  these  days  and  all  the  fancy  stuff  they’re  doing  on  the 
’net.  “You  want  to  get  into  Web  design?”  he  asked.  “First  you  have 
to  hang  some  Sheetrock.”  ■ 
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Touting  Telemedicine's  Growing 


Of  100  recent 
neurosurgical 
telemedicine 
consultations 
that  Allegheny 
General  Hospital 
reviewed, 

33  patients 
did  not  require 
transfer  to  a 
tertiary  facility, 
saving  about 
$500,000. 


BY  DR.  JULIAN  BAILES 

Telemedicine  has  rapidly 
evolved  to  occupy  an  im¬ 
portant  niche  in  U.S. 
healthcare  delivery.  With  its 
beginnings  primarily  in  radi¬ 
ographic  interpretation  (tele¬ 
radiology),  growth  occurred  as 
costs  decreased  and  availability 
increased  throughout  hospital 
information  systems.  The  de¬ 
velopment  of  telemedicine 
systems  within  all  specialties 
undoubtedly  has  been  spurred 
by  and  has  paralleled  the 
tremendous  growth  of  the 
computer  industry  and  med¬ 
ical  information  systems. 

Since  the  early  ’90s,  there 
has  been  a  rapid  proliferation 
of  both  interest  in  and  deploy¬ 
ment  of  telemedicine  systems. 
Simultaneously,  the  telemedi¬ 
cine  product  service  line  re¬ 
sponded  to  the  industrial  op¬ 
portunity  to  contribute  to  a 
burgeoning  field  within  medi¬ 
cine.  And  managed  care  in¬ 
centives  to  provide  accessible 
and  affordable  healthcare  to 
all  Americans  made  the  de¬ 
ployment  of  telemedicine 
systems  linking  rural  and 
urban  centers  desirable. 
Increased  federal  funding 
provided  additional  impetus. 
Many  state  and  federal  agen¬ 
cies  have  shown  interest  in  the 
financial  and  technological  re¬ 
sources  to  build  modern 
telemedicine  networks. 

Neurological  surgery  was  a 
relatively  late  participant  in 
telemedicine,  despite  practi¬ 
tioner  interest.  It  is  an  image- 
dependent  specialty,  requiring 
the  review  and  interpretation 
of  radiographic  studies  prior 


to  surgical  intervention  on  the 
brain  or  spine.  Traditionally, 
the  decision-making  process 
regarding  the  transfer  of  a 
patient  to  a  tertiary  center  for 
neurological  treatment  has 
been  based  on  a  phone  call. 
This  can  result  in  film  misin¬ 
terpretation,  patient  misman¬ 
agement  and  patients  being 
transferred  to  a  referral  center. 
Excessive  medical  expenses  are 
often  incurred. 

Yet  existing  technology  can 
make  specialty  medical  care 
available  to  the  rural  popula¬ 
tion  to  improve  the  accuracy 
of  diagnosis  and  the  quality  of 
patient  management.  Simulta¬ 
neously,  there  is  an  increase  in 
the  appropriateness  of  patient 
transfer. 

It  became  obvious  that  an 
existing,  low-technology 
hardware  and  communica¬ 
tions  system  could  be  devel¬ 
oped  and  deployed  to  make 
neurological  surgical  specialty 
care  available  to  a  regional 
rural  U.S.  population.  At 
Allegheny  General  Hospital 
in  Pittsburgh,  the  Neurolink 
network  is  comprised  of  20 
domestic  and  six  international 
sites  connected  to  a  central  re¬ 
ceiving  station  via  ordinary, 
nondedicated,  analog  public 
telephone  lines.  This  forms  a 
teleradiology  network  special¬ 
ized  to  expedite  emergency 
neurosurgery  consultations. 

Allegheny  recently  reviewed 
100  consecutive  neurosurgical 
telemedicine  consultations. 
The  differential  between  ter¬ 
tiary  and  primary  (rural)  hos¬ 
pitals  was  calculated  as  cost 
savings  on  average  length  of 
stay,  patient  bed  costs  and 
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transportation  charges.  Of  the 
100  consultations,  33  patients 
did  not  require  transfer  to  a 
tertiary  facility,  saving  an  esti¬ 
mated  $500,000. 

Patients  who  do  require 
neurosurgical  intervention  or 
intensive  care  can  be  expe¬ 
dited  by  implementing  this 
basic  telemedicine  system. 
Traditional  methods  of  pa¬ 
tient  triage  and  transfer  often 
squander  time  as  emergency 
departments  reevaluate 
patients,  neurosurgeons 
travel  to  review  radiographic 
studies,  and  operating  room 
personnel  are  only  subse¬ 
quently  summoned.  With 
telemedicine,  previewing 
imaging  studies  allows  time 
to  assemble  the  operating 
room  team,  enabling  the 
transferred  patient  to  go  di¬ 
rectly  from  the  helicopter 
landing  zone  to  a  waiting 
neurosurgical  operating  the¬ 
ater. 

Telemedicine  is  here  to  stay. 
In  this  decade,  it  is  becoming 
accepted  by  multiple  factions 
within  the  medical  commu¬ 
nity  and  managed  care  organi¬ 
zations.  The  ability  to  place 
any  medical  information  in 
digital  format  and  E-mail  it  as 
an  attachment  will  make  mes¬ 
sage  management  systems  the 
common  platform,  and  we 
will  have  “Web  medicine.”  ■ 
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Hey,  we  know  your 
hectic  schedule  doesn’t 
always  allow  you  as  much 
quality  time  as  you’d  like 
with  your  trusty  issue  of 
Computerworld.  And  that 
you  can’t  always  peruse 
every  pixellated  word  of 
our  website,  spiffy  though 
it  may  be. 


That’s  why  there’s 
the  @Computerworld 
Minute — a  succinct  online 
romp  through  the  hottest 
IT  headlines.  You’ll  hear 
the  day’s  news  and  insights 
from  Computerworld’s 
own  editors. 

So  now  you  can 
get  your  daily  fix  of 


Computerworld  candor  and 
feistiness  no  matter  how 
many  minions  are  breathing 
down  your  neck. 

To  catch  the 

©Computerworld  Minute,  go 
to  www.computerworld.com 
on  the  web. 
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It’s  Not  How  Much 
You  Read. 


It’s  What 
You  Read. 


You  can  read  a  knee-high  stack  of  computer  magazines 
each  month  and  still  not  find  the  depth  and  breadth  of 
news  and  information  you’ll  discover  each  week  in  the 
pages  of  Computerworld. 

As  the  only  weekly  newspaper  for  IS  professionals, 
Computerworld  is  filled  with  up-to-the-minute  articles 
on  topics  ranging  from  products  and  people  to  trends 
and  technology.  We  cover  it  aU  PC’s,  workstations, 
mainframes,  client/server  computing,  networking, 
communications,  open  systems.  World  Wide  Web, 
intranets,  and  more. 

It’s  everything  you  need  to  know  to  get  an  edge  on 
the  competition. 

That’s  why  over  152,000  IS  professionals  pay  to 
subscribe  to  Computerworld.  Shouldn’t  you? 


Order  Computerworld  and  you’ll  receive  51  information- 
packed  issues.  Plus,  you’ll  receive  our  special  bonus 
publication,  The  Premier  100,  an  annual  profile  of  the 
leading  companies  using  information  systems  technology 

Cab.  us  toll-free  at  1-800-343-6474,  or  visit  us  on  the 
World  Wide  Web  at  http://www.computerworld.com.  To 
order  by  mail,  use  the  postage-paid  subscription  card 
bound  into  this  issue.  And  get  your  own  copy  of 
Computerworld. 

Then  you  can  spend  less  time  reading  about  the  world 
of  information  systems.  And  more  time  conquering  it. 
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